
TN THE CLAIMS: 

1. !)^ flexible microwave antenna assembly for a surgical ablation 
instrumen^v, adapted to ablate a surface of a biological tissue, said ablation 
instrument including a transmission line having a proximal portion suitable for 

5 connection to\an electromagnetic energy source, said antenna assembly 

\ 

comprising: \^ 

a flexible anteima coupled to the transmission line for radiaUy 
generating an electric^field sufficiently strong to cause tissue ablation; 

a flexi b le shield 'device coupled to said antenna to substantially shield a 
10 surrounding area of the^N^intCTna from the electric field radially generated 
therefrom while permittin^^ttnajority of the field to be directed generally in a 
predetermined direction; am rt?^ 

a flexible insulator d^fes&|jkbetween the shield device and the antenna, 
and defining a window p ApA]|L.bling the transmission of the directed 

15 electric field in the predetenmSamrection, 

^, \ 

wherein said anteima, said shield^ device and said insulator are formed 
for selective manipulative bending th^eof, as a unit, to one of a plurality of 

V 

contact positions to generally conform said window portion to the biological 

tissue surface to be ablated. v 

\ 

20 

2. The microwave antenna assembly accordiag to claim 1 wherein, 

a proximal end of said antenna is operably coupled to a distal end of an 
inner conductor of said transmission line, and \^ 

a proximal end of said shield device is opei^ably coupled to a distal end 
25 of an outer conductor of said transmission line. 



3, The microwave antenna assembly according to claim 1 wherein, 

said insulator is generally elongated when oriented in a substantially 



linear normal position. 



30 
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4. Tne microwave antenna assembly according to claim 3 wherein, 

saidNanteima is disposed between the shield device and the window 
portion longimdiQally along said iosulator. 



5. The microwave antenna assembly according to claim 4 wherein, 
said wiadowpOTtion is substantially planar in the normal position. 

6. The microwave antenna assembly according to claim 4 wherein, 



a longitudinal axfs^f said antenna is off-set from a longitudinal axis of 
sulator to posi 
said window portion. 



10 said insulator to position s^d antenna substantially proximate to and adjacent 



7. The microwave antenna assfaaibi>^vac^^^ to claim 4 wherein, 

said shield device is in the\fihape ora semi-cylindrical or semi-ellipsoid 
15 shell having a longitudinal axis>!l^enerally co^axial with a longitudinal axis of 
said insulator. 

8. The microwave anteima assemoW according to claim 7 wherein, 
a longitudinal axis of said antenna is off-set from a longitudinal axis of 

20 said insulator to position said antenna substantially proximate to and adjacent 
said window portion. 



The microwave antenna assembly according to claim 2 wherein, 
said shield device includes a flexible braided metallic strip. 



10. The microwave anteima assembly according to^claim 9 wherein, 

said shield device is in the shape of a semi-cylindrical shell having a 
longitudinal axis generally co-axial with a longitudinal axis of said insulator. 
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11. 



le microwave anteima assembly according to claim 1 wherein, 
said insulator is composed of a dielectric material adapted to minimize 
the energy transfer between the electromagnetic wave and the material. 



5 12. The microwave anteima assembly according to claim 1 1 wherein, 

said materiaK consists essentially of TEFLON®, silicone, polyethylene, 
and polyimide. \^ 

13. The microwave afitmna assembly according to claim 1 wherein, 

10 said insulator deHnesV receiving passage formed for sliding receipt of 

said antenna longitudinal therem during manipulative bending of the anteima 
assembly. 

14. The microwave antenna assembly according to claim 13 further 
15 including: \ \ 

a tube device positioned in^^id receiving passage proximate the distal 
end of said antenna, and having a^^ore formed and dimensioned sliding 

longitudinal reciprocation therein of alNe^t the distal end of said antenna. 

\ 

20 15. The microwave antenna assembly according to claim 14 wherein, 

said tube device is composed of a material having a low loss dielectric 
material 



16. The microwave antenna assembly according^ to claim 15 wherein, 
25 said tube device is a polyimide tube. 

17. The microwave ablation instrument accordiug to claim 13 further 
including: \ 

an elongated, bendable, retaining member coupled longitudinally 
30 therealong to said insulator in a manner enabling the insulator to retain the one 
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contact position after manipulative bending thereof for said conformance of the 
window portion to the biological tissue surface to be ablated. 



18. The microwave antenna assembly according to claim 1 further 
including: \ 

an elongated, bendable, retaining member coupled longitudinally 
therealong to said insulator in a manner enabling the insulator to retain the one 
contact position after manipulative bending thereof for said conformance of the 
window portion to taeT>iplogical tissue surface to be ablated. 

19. The microwave antenna assembly according to claim 18 wherein, 
said retaining member i^embedded in the flexible insulator. 



20. The microwave antenna assembly according to claim 19 wherein, 
15 said retaining membeXis|cOT^^ of a metallic material having a 

transverse cross-sectional dim^sion sufBcient to resist the resiliency of said 



10 



25 



insulator back to the normal positi 



2 1 . The microwave antenna assembU^according to claim 17 wherein, 
20 said retaining member is dispo^e^^longitudinally along said insulator, 

and on one said of said shield device, and 

said antenna is disposed on an opposite side of said shield device, 
longitudinally along said insulator, and between the shield device and the 



window portion. 



22. The microwave antenna assembly according to^laim 21 wherein, 

a longitudinal axis of said antenna is off-set froni a longitudinal axis of 
said insulator to position said antenna substantially proximate to and adjacent 
said window portion. 



30 
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23. The microwave antemia assembly according to claim 22 wherein, 

\ said shield device is in the shape of a semi-cylindrical shell having a 
longitudinal axis generally co-axial with a longitudinal axis of said insulator. 



5 24. A inicrowave ablation instrument adapted to ablate a surface of a 
biological tisme^comprisiug: 

a handle ^member formed for manual manipulation of said ablation 
rostrument; 

an elongated '^^nsmission line coupled to said handle member, and 
10 having a proximal ^or^on^uitable for coimection to an electromagnetic energy 
source; and 

a flexible antexma assembly coupled to said handle member and to the 
transmission line, and adaptedVto transmit an electric field out of a window 
portion thereof sufficiendy sti^^ng^ tissue ablation, said antenna 

15 assembly being formed for selective manipulative bending thereof to one of a 
plurality of contact position^s^^generally conform said window portion to the 
biological tissue surface to be ablated. 



25. The microwave ablation instr^^enf^accprding to claim 24 wherein, 

20 said antenna assembly includes:" 

a flexible antenna coupled to the transmission line for radially 
generating said electric field; and \ 

a flexible shield device to substantially shield a surroimding 
radial area of the antenna from the electric field radially generated therefirom 
25 while permitting a majority of the field to be\directed generally in a 
predetermined direction. 



26. The naicrowave ablation instrument according to claim 24 wherein, 

said antenna assembly further includes a flexible^ insulator disposed 
30 between the shield device and the antenna, and defining said window portion 
enabling the transmission of the directed electric field in the predetermined 
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direction, said antenna, said shield device and said insulator being formed for 
selective manipulative bending thereof, as a unit, to said one of a pluraUty of 
contact positions . 



27. The microwave ablation instrument according to claim 26 further 
including: 

a bendable, mgdleable shaft having a proximal portion coupled to said 
handle member, ^d an opposite a distal portion coupled to said anteima 
assembly. \ \s 

28. The niicrowave\ablati<m instrument according to claim 27 wherein, 
a proximal end of said\antenna is operably coupled to a distal end of an 

inner conductor of said t^smiskion line, and 

a proximal end of said shield de^ce is operably coupled to a distal end 
15 of an outer conductor of said tonsmission line. 

29. The microwave ablation fii^ument accotoig to claim 28 wherein, 
said shaft is tubular and conAxctive^avink a distal portion conductively 

coupled to the proximal end of ^d shield i device, and another portion 
20 conductively coupled to said outer ccmductpr of said transmission line in a 
manner causiag said shaft to form part oi said transmission line. 



30. The microwave ablation instrument according to claim 28 wherein, 

said shaft is provided by a semi-rigid coaxial cable including an outer 

25 conductor and an inner conductor, the coaxial cable outer conductor having a 
distal portion conductively coupled to the proximal end of said shield device, 
and another portion of the coaxial cable outer conductor^conductively coupled 
to said outer conductor of said transmission line, and theXcoaxial cable inner 
conductor having a proximal portion conductively coupledVto a distal end of 

30 said inner conductor of said transmission line. 
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3l\ \ The microwave ablation instrument according to claim 28 wherein, 

s^d insulator is coupled to the distal portion of said shaft, and generally 
cylindricalvshaped when oriented in a substantially linear normal position. 



32. The microwave ablation instrument according to claim 3 1 wherein, 

said ante^a is disposed between the shield device and the window 
portion longitudinally along said insulator. 



33. The microwave abl^on instrument according to claim 32 wherein, 
10 said window portioDL^substantially planar in the normal position. 



15 



34. The niicrowave^ablation\mstrument according to claim 33 wherein, 

said shield device is in ^e shape of a semi-cylindrical shell havin 
longitudinal axis generallysco-ajds^^ a longitudinal axis of said insulator, 




35. The microwave ablationmstru^ according to claim 34 wherein, 

a longitudinal axis of saik antenna is offset from a longitudinal axis of 
said insulator to position said a^ma substanti^y proximate to and adjacent 
said window portion. 




36. The microwave ablation m5^tei^-4cc^<fing to claim 35 wherein, 
said shield device includes a flexible braided metallic strip. 

\ 

37. The microwave ablation instrument according to claim 34 further 
25 including: \ 

an elongated, bendable, retaining member \coupled longitudinally 

. \ 

therealong to said insulator in a manner enabling the insulator to retain the one 

\ 

contact position after manipulative bending tiiereof for said conformance of the 
window portion to the biological tissue surface to be ablated. 

30 
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38. \ The microwave ablation instrument according to claim 28 wherein, 

\aid insulator is comprised of a hydro-phobic material molded to the 
distal portion of said shaft. 



39. The microwave ablation instrument according to claim 26 wherein, 

said insulator defines a receiving passage formed for sliding receipt of 
said anteima longitudinal therein dxiring manipulative bending of the antenna 
assembly. 



10 40. The micro wavqah^ation instrument according to claim 26 further 
including: 

a tube device positioned in said receiving passage proximate the distal 
end of said antenna, and navmg a\bore formed and dimensioned for sliding 

m th^ein^c 



15 




longitudinal reciprocation therein^of at least the distal end of said antenna. 



41. The n[iicrowave ablation Ninstrufefc^t according to claim 40 further 
including: 

an elongated, bendable, ftetiaining member coupled longitudinally 
therealong to said insulator in a mannCT^enabling tne insulator to retain the one 
20 contact position after manipulative bend!mg\thereof ffer said conformance of the 

42. The microwave ablation instrument according to claim 26 further 
including: \^ 

25 an elongated, bendable, retaining member coupled longitudinally 

therealong to said insulator in a manner enabling the^insulator to retain the one 
contact position after manipulative bending thereof for said conformance of the 
window portion to the biological tissue surface to be ablated. 



30 43. The nucrowave ablation instrument according to claim 42 wherein, 
said retaining member is embedded in the flexible insulator. 
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44. 'the microwave ablation instrument according to claim 42 wherein, 

sam retaining member is composed of a metallic material having a 
transverse Cross-sectional dimension sufficient to resist the resihency of said 
insulator baclc^to the normal position . 



45 . The microwave ablation instrument according to claim 44 wherein, 

said retaining^member is disposed longitudinally along said insulator, 
and on one said of 



said antenn 
longitudinally alon 
window portion. 



hield device, and 

►osed on an opposite side of said shield device, 
[ator, and between the shield device and the 



ent according to claim 30 further 





46. The microwave \ablation 
including: 

a restraining sleeveX adapted to linA the bending movement of said 
bendable antenna assemblj^at the\conductiV^ coupling between the shield 
device and the shaft. 

47. The microwave ablation insWnent^accOTfim to claim 46 wherein, 
said restraining sleeve is formea>and^dimensioned to extend peripherally 

over the conductive coupling to limit \ said bending movement in a 
predetermined direction to maintain the integrity of conductive coupling. 



48. The microwave ablation instrument accordmg to claim 47 wherein, 

said shield device is in tihe shape of a seini-cylindrical shell having a 
longitudinal axis generally co-axial with a longitudinal axis of said insxilator, 

and \ 

said restraiiung sleeve includes a curvilinear transverse cross-sectional 
dimension extending past said conductive coupling longitudinally therealong 
by an amount sufficient to maintain said integrity. 
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49. 'The microwave ablation instrument according to claim 29 wherein: 

the. transmission line is a coaxial transmission line suitable for 
transmissioii of microwave energy at frequencies in the range of approximately 
800 to 6000 megahertz, the coaxial transmission line having a center conductor, 
5 a shield and a dielectric material disposed between the center conductor and 
shield. ^ 

50. The micro^^e^ ablation instrument according to claim 26 further 
including: 

10 an elongatedXgrippiiig member having a distal grip portion and an 

opposite proximal portion coi^led to a distal portion of said antenna assembly, 
said grip member and said handle member cooperating to selectively bend said 
antenna assembly and sel^ctivelyWge.:^ window portion in abutting contact 
with the biological tissue surface to^jbe ablated. 

5 1 . The microwave ablation^mstrument according to claim 50 wherein, 
said insulator defines a receiving passage formed for sliding receipt of 

said antenna longitudinal therein during mampulatiye bending of the antenna 
assembly. 




52. The microwave ablation instrument a^cor^g^o claim 50 wherein, 

said gripping member is provided by an elongated flexible rod having a 
diameter smaller than a diameter of said insulator. 



25 53. The microwave ablation instrument according to claim 52 wherein, 

a longitudinal axis of said antenna is off-set from a longitudinal axis of 
said insulator to position said antenna substantially proximate to and adjacent 
said window portion, and \^ 

a longitudinal axis of said flexible rod is off-set from the longitudinal 
30 axis of said insulator to position said rod in general axial alignment with said 
antenna, and adjacent said window portion. 
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54. Xrhe microwave ablation instrument according to claim 50, wherein 

said handle member is a flexible elongated member having a proximal 

portion coupled to said transmission line, and an opposite a distal portion 

\ 

coupled to said antenna assembly. 

5 \ 

55. The microwave ablation instrument according to claim 54, wherein 

said flexible elongated member is a coaxial cable including an outer 
conductor and an innekconductor, the coaxial cable outer conductor having a 
distal portion conductively\oupled to the proximal end of said shield device, 
10 and another portion of the\^a?dal cable outer conductor conductively coupled 
to said outer conductor of^said tr^mission line, and the coaxial cable inner 
conductor having a proximal portion conductively coupled to a distal end of 
said inner conductor of said transmission line. 




15 56. A method for treatment of^ he^ compiling: 

providing an ablation instrument having^a flexible antenna assembly 
defining a window portion enabling^e ^ansmission of a directed electric field 
therethrough in a predetermined direction;\^ \ 

selectively bending the flexible mtenna asset ably to one of a plmrality of 
20 contact positions to generally confoim^me^shape of said window portion to the 
targeted biological tissue surface to be ablat^d;- 

manipulating the ablation instrument ^to strategically position the 
conformed window portion into contact with the targeted biological tissue 
surface; and 

25 generating the electric field sufBcienfly strong to cause tissue ablation to 

the targeted biological tissue surface. 



57. The method of claim 56, wherein 

said flexible anteima assembly includes: 
30 a flexible anteima for radially generating the\electric field; 
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a flexible shield device coupled to said antenna to substantially 
shield a surrounding area of the antenna from the electric field radially 
generated there^m while permitttug a majority of the field to be directed 
generally in the predetermined direction; and 

a flexible insulator disposed between the shield device and the 
antenna, and defining\said window portion enabling the transmission of the 
directed electric field in the predetermined direction. 



58. The method of cIaSE^^f^^ 
10 repeating the bending, \inanipulating and generating events to form a 

plxirality of strategically positioned^ablation lesions. 



30 



59. The method of claimoS, where: 
the lesions are formed^to create 



predetermined conduction pathway in 



15 the mtxscular tissue wall of theUargetedjbiolo^ tissue and/or to divide the 
left and/or right atria to substanti^ly prevent reentry circuits. 

\ 

60. The method of claim 57, further including: 
'2 an elongated, bendable, retai^dng member^ coupled longitudinally 



20 therealong to said insulator in a manner ^^abling the jnsulator to retain the one 
contact position after manipulative bendin]| thereof fi^r said conformance of the 

window portion to the biological tissue surmeeJo4ie ablated. 

\ 

6 1 . The method of claim 60, wherein \^ 

25 said retaining member is embedded in the flexible insulator. 

\ 

\ 

62. The method of claim 56, wherein \ 

the heart remains beating throughout the bending, manipulating and 



generating events. 
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63 . ^The method of claim 56, further including: 
arresting the patient's heart. 



64. The method of claim 56, fixrther including: 
temporarUy arresting the patient's heart. 

65. The method^of claim 56, wherein 

\ 

said ablatioGihstrument is a microwave ablation instrument. 




10 66. A method for ablating medically refractory atrial fibrillation of the heart 
comprising: 

providing an ablation instrument having a flexible anteima assembly 
adapted to generate an electric field sufficiently strong to cause tissue ablation, 
said anteima assembly defining ia^w^dow portion enabling the transmission of 



ugh ii 



15 the electric field therethrough inVa predetemiined direction; 



Ung ^d : 



selectively bendiug and retaining the\flexible antenna assembly in one of 
a plurality of contact positior^to generally conform the shape of said window 
portion to the targeted biological^ssue^xirface to be ablated; 

manipulating the ablation instrument) to strategically position the 
20 conformed window portion into \ontact^ wi;fli the targeted biological tissue 
surface; and 

forming an elongated lesion in the^tergeted biological tissue surface 
through the generation of the electric field by the anteima assembly. 



25 67, The method of claim 66, wherein 

said flexible antenna assembly includes: 

a flexible anteima for radially generatmg the electric field; 
a flexible shield device coupled to said antenna to substantially 

shield a surrounding area of the anteima from the electric field radially 

\ 

30 generated therefrom while permitting a majority of the field to be directed 
generally in the predetermined direction; and \ 
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a flexible insulator disposed between the shield device and the 
antenna, and defining said Avindow portion enabling the transmission of the 
directed elec^c field in the predetermined direction. 

\ 

68. The methoh of claim 67, further including: 

repeatiug the\ bending, manipulating and generating events to form a 
plurality of strategically positioned ablation lesions and/or to divide the left 
and/or right atria to su^tontially prevent reentry circuits. 



10 69. The method of claim^68, wherein 

the lesions are formed to create a predetermined conduction pathway 

\ \ \ 

between a sinoatrial nodevand an atrioventricular node of the heart. 



70. The method of claim^68, wh^in 
15 said repeating the bendingl ^manipulating and generating events are 

applied in a manner isolating me pWmonaryv veins firom the epicardium of the 
heart. 



7 1 . The method of claim 67, fiirfla^ includingl 
20 an elongated, bendable,.^taining \member coupled lonjgitudinally 

therealong to said insulator in a maimer enabling the insulator to retain the one 
contact position after manipulative bending thereof for said conformance of the 
window portion to the biological tissue s\irface to^be ablated. 



25 72. Themethodof claim 71, wherein \^ 

said retaining member is embedded in the flexible insulator. 



73 . The method of claim 66, wherein ^^ 

the heart remains beating throughout the bending, manipxilating and 
30 generating events. 
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74. T^e method of claim 73, wherein 

said biological tissue surface includes the epicardium of the heart during 
a minimallyNinvasive heart procedure. 



75. The method of claim 66, further including: 
arresting the patient's heart. 



76. The method of \^aim 66, further including: 
temporarily arresting the patient's he^. 



77. The method of clainai\75, wherein 

said biological tissiXB^^^irface includes the endocardium of one of the left 
atrium and the right atrium\^ri^^ open-heart procedure. 

15 78. The method of claim 65, wherein 

said ablation instrument is a microwave ablation instrument. 

79. The method of claim 66, wm 
said ablation instrument incluMjs\a^ elongated flexible gripping member 

20 having a distal grip portion and an opp(^te proximal portion coupled to a distal 

portion of said anteima assembly, afidv^ft£^ member coupled to a proximal 

portion of said antenna assembly; andS 

said manipxilating iacludes manuall^\ gripping said flexible gripping 

member and said handle member to cooperatively and selectively bend said 
25 antenna assembly to selectively urge the window portion in abutting contact 

with the biological tissue surface to be ablated. 

80. The method of claim 79, wherein 
said handle member is a flexible elongated melpber. 
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